Reproductive efficiency in diabetic animals is usually lower than that in the wild type because their sexual behavior [11, 12] and embryonic implantation [5, 6, 9] are suppressed by hyperglycemia. It is known that type 2 diabetes mellitus is associated with disorders of insulin receptor substrates (IRS), which mediate pleiotropic signals initiated by receptors for insulin and adipokines [4] . To obtain a typical type 2 diabetes model, we backcrossed C57BL/6JJcl background for more than 10 generations to establish an inbred line of Irs2 tm1Tka homozy- 
Reproductive efficiency in diabetic animals is usually lower than that in the wild type because their sexual behavior [11, 12] and embryonic implantation [5, 6, 9] are suppressed by hyperglycemia. It is known that type 2 diabetes mellitus is associated with disorders of insulin receptor substrates (IRS), which mediate pleiotropic signals initiated by receptors for insulin and adipokines [4] . To obtain a typical type 2 diabetes model, we backcrossed C57BL/6JJcl background for more than 10 generations to establish an inbred line of Irs2 tm1Tka homozygote (Irs2 homo-knock out, or Irs2 -/-) mice [1] . The resulting Irs2 -/-mice with C57BL/6JJcl genetic background showed profiles at the age of 6 weeks compatible with several features of the metabolic syndrome, including hyperglycemia, hyperinsulinemia, insulin resistance, and hypertriglyceridemia [1] when compared with IRS2 deficient mice generated by Kubota et al. [3] . In vitro fertilization (IVF) and embryo transfer (ET) were performed in Irs2 -/-mice at 14-20 weeks of age.
mouse spermatozoa were obtained from the tail of the epididymis of adult mice and were suspended in TYH medium [14, 15] . Superovulation was induced by intraperitoneal injection with 5 I.U. of PmSG followed by 5 I.U. of hCG after 48 h. The mice were sacrificed by cervical dislocation at 16 h after the injection with hCG. The oocytes in the cumulus oophorus were freed from the surrounding cumulus cells by hyaluronidase treatment and oocytes with a first polar body were used for IVF, which was performed in TYH medium. The oocyte was cultured together with spermatozoa that had previously been preincubated for 90 min. Twenty-four hours after IVF, 2-cell embryos were transferred to the oviducts of mCH strain (ICR) mice on day 1 of pseudopregnancy. on day 19 of gestation, the infants were recovered by caesarean section and nursed by surrogate mothers of the ICR strain mice. [5, 6] . In addition, type 2 diabetes has a pervasively negative impact on sexual activity in humans [13] and rodents [11, 12] . Therefore, the reason why delivery rates of female Irs2 -/-mice decreased might be failures of both embryonic implantation and sexual behavior. IRS2 deficient regions are theoretically transmitted to the next generation based on mendel's laws [7] . However, genotyping of infants from the female Irs2 -/+ × (Fig. 1B) , because the reproduction indexes of IVF-ET showed that the expansion of Irs2 -/-mice using IVF-ET only was impossible. Hashimoto et al. reported that the phenotypes of Irs2 -/-mice were not affected by the reproduction method using IVF-ET [2] . In addition, use of vitrification [8] in IVF-ET might produce better results (Fig. 1B-a) , because the survival rate of embryos frozen by vitrification has been good in recent years [10] .
